Primary structure of the oligo-1,6-glucosidase of Bacillus cereus ATCC7064 deduced from the nucleotide sequence of the cloned gene.
The gene coding for Bacillus cereus ATCC7064 (mesophile) oligo-1,6-glucosidase was cloned within a 2.8-kb SalI-EcoRI fragment of DNA, using the plasmid pUC19 as a vector and Escherichia coli C600 as a host. E. coli C600 bearing the hybrid plasmid pBCE4 accumulated oligo-1,6-glucosidase in the cytoplasm. The cloned enzyme coincided absolutely with B. cereus oligo-1,6-glucosidase in its Mr (65,000), in its electrophoretic behavior on a polyacrylamide gel with or without sodium dodecyl sulfate, in its isoelectric point (4.5), in the temperature dependence of its stability and activity, and in its antigenic determinants. The nucleotide sequence of B. cereus oligo-1,6-glucosidase gene and its flanking regions was determined with both complementary strands of DNA (each 2838 nucleotides). The gene consisted of an open reading frame of 1674 bp commencing with a ATG start codon and followed by a TAA stop codon. The amino acid sequence deduced from the nucleotide sequence predicted a protein of 558 amino acid residues with a Mr of 66,010. The amino acid composition and Mr were comparable with those of B. cereus oligo-1,6-glucosidase. The predicted N-terminal sequence of 10 amino acid residues agreed completely with that of the cloned ligo-1,6-glucosidase. The deduced amino acid sequence of B. cereus oligo-1,6-glucosidase was 72% and 42% similar to those from Bacillus thermoglucosidasius KP1006 (DSM2542, obligate thermophile) oligo-1,6-glucosidase and from Saccharomyces carlsbergensis CB11 alpha-glucosidase, respectively. Predictions of protein secondary structures along with amino acid sequence alignments demonstrated that B. cereus oligo-1,6-glucosidase may take the similar (alpha/beta)8-barrel super-secondary structure, a barrel of eight parallel beta-strands surrounded by eight alpha-helices, in its N-terminal active site domain as S. carlsbergensis alpha-glucosidase and Aspergillus oryzae alpha-amylase.